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Abstract:

This study investigated the impact of varying intraoperative hemolysis levels on left ventricular ejection fraction in patients
with coronary artery disease undergoing coronary artery bypass grafting. Our findings contribute to a deeper understanding
of the pathophysiological mechanisms underlying complications arising from CABG. The negative correlation between
free hemoglobin levels and postoperative LVEF indicates that the hemolytic process itself may contribute to impaired
cardiac function. This warrants further investigation into the specific pathways involved, such as the inflammatory cascade

and oxidative stress induced by free hemoglobin release
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Introduction

This study demonstrates a clear association between intraoperative
hemolysis (IOH) and diminished postoperative left ventricular ejection
fraction (LVEF) recovery in patients with coronary artery disease
undergoing coronary artery bypass grafting (CABG) [1-3]. While CABG
generally improves LVEF, the degree of this improvement is significantly
attenuated by the severity of IOH. This suggests that IOH plays a
detrimental role in myocardial recovery following CABG.

The aim

was to study changes left ventricular ejection fraction in patients with
coronary artery disease after coronary artery bypass surgery (CABG) with
different levels of intraoperative hemolysis (IOH) [4-5].

Methods

Studies have been conducted on 123 patients with coronary artery disease
with CABG. The assessment of the degree of IOH is made by the level of
free hemoglobin (Hb). In accordance with the level of [Hb] at the end of
the operation, patients with CABG surgery are divided into three groups:
1 — without IOH (Hb< 0,1 g/l), n =43, 2 — with low IOH (I IOH, Hb> 0,1
g/l and <0,5 g/l, n=42), 3 — with high IOH (hIOH, Hb> 0,5 g/l, n=38). The
study of the left ventricular ejection fraction was carried out using
echocardiography before and after the postoperative period [6-8].
Statistical processing was carried out using Statistica 10.0 for Windows

(StatSoft, Inc., USA) using non-parametric statistics.

Auctores Publishing LLC — Volume 6(4)-172 www.auctoresonline.org
ISSN: 2768-2757

Results of research

Our findings demonstrate a significant impact of intraoperative hemolysis
(IOH) on postoperative left ventricular ejection fraction (LVEF) in
patients undergoing coronary artery bypass grafting (CABG) for coronary
artery disease [1, 2]. Preoperatively, all patient groups exhibited reduced
LVEF. While CABG resulted in improved LVEF across all groups
postoperatively, the magnitude of this improvement varied significantly
depending on the degree of IOH. Specifically, patients in the high IOH
group (hIOH, Hb > 0.5 g/L) experienced a median LVEF improvement of
5.39% (interquartile range: -8.7% to 16.0%). This increase was
substantially lower than the improvements observed in the no IOH group
(Hb<0.1 g/L) and the low IOH group (IIOH, Hb >0.1 g/L and < 0.5 g/L),
which exhibited median LVEF improvements of 22.92% (IQR: 11.86%
to 33.33%) and 12.73% (IQR: 5.77% to 23.53%) respectively. These
differences were statistically significant (p < 0.001 for both comparisons).
Furthermore, a strong negative correlation (r = -0.61) was observed
between free hemoglobin levels and postoperative LVEF, reinforcing the
detrimental effect of IOH on myocardial contractility [3,4] . This suggests
that the higher the degree of hemolysis during CABG, the less the left
ventricle recovers its ejection function post-surgery. These results
highlight the adverse impact of IOH on cardiac function following CABG
in patients with coronary artery disease. The observed correlation
between 10H severity and LVEF recovery underscores the importance of
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minimizing hemolysis during surgery. This understanding contributes to
a more nuanced understanding of the mechanisms underlying CABG
complications and informs strategies for both pre- and postoperative
management to improve patient outcomes [5-8]. Further research is
warranted to investigate the specific mechanisms by which 10H impairs
LVEF recovery and to develop targeted interventions to mitigate these
effects [9-12].

Conclusion

IOH negatively impacts LVEF recovery: This study confirms
that increased intraoperative hemolysis (IOH) is associated with
reduced improvement in left ventricular ejection fraction
(LVEF) after coronary artery bypass grafting (CABG) in
patients with coronary artery disease.

Mechanism of 10H's effect: The strong negative correlation
between free hemoglobin levels and postoperative LVEF
suggests that the hemolytic process itself contributes to
impaired myocardial recovery. Further research is needed to
elucidate the specific mechanisms involved, such as
inflammation and oxidative stress.

Clinical implications-minimizing IOH: Minimizing IOH during
CABG is crucial for optimizing postoperative cardiac function.
This can be achieved through refined surgical techniques,
optimized cardiopulmonary bypass management, and potential
pharmacological interventions.

Clinical implications-risk stratification and monitoring:
Preoperative risk stratification for IOH can help identify
patients requiring more intensive perioperative care.
Postoperative monitoring of LVEF and other cardiac markers,
especially in patients with significant IOH, is essential for early
detection and intervention.

Future research directions: Further studies should focus on
developing and evaluating strategies to minimize 10H and its
impact on cardiac function following CABG. This includes
exploring specific mechanisms of action and developing
targeted therapies.

Abbreviations:

CABG: coronary artery bypass grafting

IOH: intraoperative hemolysis

LVEF: left ventricular ejection fraction

Conflict of Interest: The authors declare that there are no conflicts
of interest

References

1. Akchurin, R.S. (2005). Surgical treatment of ischemic
heart disease - history and modernity. - Microsurgery in
Russia. 30 years of development. - M., - 145 p.

2. Maksimovich, E.N. (2024). Vasoactive properties of the
endothelium in patients after coronary artery bypass
grafting with different levels of hemolysis. Zavadsky
readings: materials of the XIX All-Russian scientific and

Auctores Publishing LLC — Volume 6(4)-172 www.auctoresonline.org
ISSN: 2768-2757

10.

11.

12.

Copy rights@ Maksimovich Yelizaveta,

practical. conf. of young scientists on topical issues of
internal pathology. - Rostov-on-Don,. - P.51-52

Sharif, H. M. Tufail. (2016). Innovations in cardiovascular
care: Historical perspective, contemporary practice, recent
trends and future directions J. Pak. Med. Assoc. -. -V.66
(Suppl 3) (10). - P.S12-S15.

Maksimovich Ye. Chmara N. (2017). Early complications
after coronary bypass operation Abstr. the 16th
International congress of medical sciences (ICMS) for
students and young doctors —Bulgaria. — P.254.
Maksimovich, E.N. V.V. Vasilevich, D.D. Truxovskaya,
Yu.A. Koshheev, V.V. Kruglik (2018). Faktory
intraoperacionnogo gemoliza pri koronarnom
shuntirovanii s ispol’zovaniem  ickusstvennogo
krovoobrashheniya. Sbornik materialov  konferencii
studentov i molody"x ucheny"x, posvyashhennoj 60-letiyu
uchrezhdeniya obrazovaniya "Grodnenskij
gosudarstvenny’j medicinskij universitet", 26-27 aprelya
2018 g.: shornik statej. — Grodno,. — S.315-316.
Maksimovich E.N. Vasilevich V.V., Koshheev Yu.A.,
Truchovskaya D.D. (2018). Uroven' svobodnogo
gemoglobina v plazme krovi pacientov s oslozhneniyami
posle operacii koronarnogo shuntirovaniya. Mat. itogovoj
nauchno-prakticheskoj konferencii «Aktual'ny’e
problemy” mediciny» 25 yanvarya 2019 g. — Grodno, - S.
— 360 — 362.

Maksimovich, E.N. (2024). Hemolysis on endral
experimental function in patients undergoing coronary
artery bypass grafting with artificial circulation Collection
of materials of the Republican scientific and practical
conference of students and young scientists dedicated to
the 100th anniversary of the birth of Professor I.Ya.
Makshanov, 2024 - Grodno, - P.645-646

Maksimovich, E.N. (2024). Causes of intraoperative
hemolysis during coronary artery bypass grafting
Fundamental science and clinical medicine - man and his
health: materials of the XXVII International. medical and
biological conference of young scientists. - St. Petersburg,
- P.153-154

Maksimovich Ye.N. (2025). Connection of Intraoperative
Hemolysis with the Development of Cardiac Rhythm
Disturbances Clinical medical research. — V.14, Ne2. —P.
28-36.

Maksimovich Ye.N. Predicting of Early Cardiovascular
Complications After Coronary Artery World Journal of
medical case reports. - Vol. 6, Nel.—P.1-4.

Maksimovich Nataliya Y., Maksimovich Yelizaveta N.,
(2025), The Relationship Between the Development of
Arrhythmias and Changes in Free Hemoglobin Levels
During Coronary Artery Bypass Grafting, J Clinical
Research Notes, 6(2);

Maksimovich Ye. (2025). Promotion of Intraoperative
Hemolysis and Life-Threatening Complications in
Surgery. — ISAIJMS Volume 2, Issue 2, - ISA Publisher
ISSN: 3049-1746. — P.24-26

Page 2 of 3



J. Clinical Surgery and Research Copy rights@ Maksimovich Yelizaveta,

Ready to submit your research? Choose Auctores and benefit from:
This work is licensed under Creative
o Commons Attribution 4.0 License fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

To Submit Your Article Click Here: Submit Manuscript

YV V VYV VY

DOI:10.31579/2768-2757/172
At Auctores, research is always in progress.

Learn more https://www.auctoresonline.org/journals/journal-of-clinical-
surgery-and-research

Auctores Publishing LLC — Volume 6(4)-172 www.auctoresonline.org
ISSN: 2768-2757 Page 3 of 3


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=85
https://www.auctoresonline.org/journals/journal-of-clinical-surgery-and-research
https://www.auctoresonline.org/journals/journal-of-clinical-surgery-and-research

